We present the results of determination of Pluto's positions derived from photographic plates taken in 1930 -1960. Observations were made with Normal Astrograph at Pulkovo Observatory. Digitization of these plates was performed with high precision scanner at Royal Observatory of Belgium (ROB Digitizer). Mean values of standard errors of plate positions (x, y) lie between 12 and 18 mas. The UCAC4 catalogue was used as an astrometric calibrator. Standard errors of equatorial coordinates obtained are within 85 to 100 mas. Final table contains 63 positions of Pluto referred to the HCRF/UCAC4 frame.
Introduction
Progress in construction of the modern planetary ephemerides systems is significantly depend on length and quality of series of positional observations of Solar system bodies. Especially this is actual for outer planets. Ephemeris based positions of Pluto traditionally demonstrate deficiencies of various dynamical ephemerides systems like DE, INPOP and other.
Large sets of old photographic observations of Pluto were initially processed through manual measurements with various machines. Pluto's positions observed were formally referred to various reference frames (FK3, FK4, FK5) and they were distorted by systematic errors of old reference catalogues. Hence, standard errors of these positions of Pluto were about 0.2 to 0.4 arcsec.
Significant improvement of the data considered has been made possible through digitization of old photographic plates with high precision scanners. Modern astrometric catalogues also facilitate to determine all positions of Pluto in present time reference frame (HCRF). As a result, the accuracy of the Pluto's positions refined should be about 100 mas and better. This accuracy is mainly limited due to the quality of old photographic plates and systematic errors of coordinates and proper motions of the reference stars.
High precision positions of Pluto extracted from early photographic observations may be needed for New Horizons mission (Guo and Farquhar (2005) , Beauvalet et al. (2012) ).
Large archive of old photographic plates is stored at Pulkovo Observatory. These plates were mainly taken at Pulkovo Observatory. Significant part of this archive consists of the photographic plates taken to determine the positions of the Solar system bodies. Pluto's images are contained on the more than 250 photographic plates. The results of digitization and astrometric reductions of 63 early photographic plates taken at Pulkovo Observatory in 1930 -1960 are presented in this paper. This work is a part of large plan of digitization of old photographic plates, which is being realised at Pulkovo Observatory (Khrutskaya et al. (2013) ). A short description of astrograph and other details of observations are given in Section 2. Digitization of plates is schematically considered in Section 3. Basic stages of processing of the observations are reflected in Section 4. Section 5 contains table of final Pluto's positions and necessary remarks. A brief overview of the main conclusions is given in Section 6.
Observations
The photographic observations of Pluto considered were started at Pulkovo Observatory in 1930. 
Digitization of plates
High precision scanner of Royal Observatory of Belgium (ROB Digitizer) was used to digitize Pulkovo plates, which contain images of Pluto. This machine was designed by AERO-TECH 1 (USA). ROB Digitiser is equipped with Schneider Xenoplan lens and BCi4 camera (1280 × 1024 pixels, pixel sizes are 7 × 7 mkm). Maximum plate size is 35 cm. This machine is fully automated device. More detailed information about ROB Digitizer was presented in series of papers of J. 
Astrometric reduction
The result of digitization of one photographic plate with the ROB Digitizer is presented as a grid of the overlapped images (imagets), which covered whole plate. The Lorentz profile was used to fit stellar and Pluto's images. Position of the centre of each imaget is determined with high accuracy (about several nm). The differences between the positions of separate star derived from two of more imagets were represented using third term polynomial model. The parameters of this model were estimated by least-squares adjustment. The components of field of positional systematic errors caused by the camera of ROB Digitizer are seen in Fig 1. As a result, plate coordinates (x, y) of Pluto and reference stars were corrected according to calculated parameters of adopted model of the systematic errors.
The UCAC4 (Zacharias et al. (2013) ) was used as a reference catalogue. Magnitudes of the reference stars are within 11 to 14 mag. As a result, the number of reference stars was lie between 50 and 60 per one plate. Standard model of six constants was applied. Atmospheric refraction corrections were added. The unit weight errors are 90 to 100 mas. The standard errors of one Pluto's position are within 100 to 120 mas. The same values obtained using the old measuring machines and old reference catalogues were usually three or four times bigger (Lavdovsky (1953) , Lavdovsky (1968) , Rylkov (1996) ).
The attempt of refinement of the equatorial coordinates of Pluto based on the new manual measurements of the same photographic plates was made in 1990s. New set of positions of Pluto in the HCRF/UCAC3 frame were recently published (Rylkov (2013) ). Typical unit weight errors of astrometric reduction in this work were 230 to 330 mas.
Positions of Pluto
The final equatorial coordinates of Pluto considered are presented in Table 1 . On the whole, 63 positions have been determined in the HCRF/UCAC4 frame. The last column of Table 1 contains estimations of Pluto's magnitude. These values were calculated using UCAC4 fit model magnitudes of the reference stars. 
